Multiple epitope interactions in the two-step sandwich immunoassay.
The 'hook' effect as related to the two-step sandwich immunoassay has been investigated experimentally and theoretically. The multiple epitope interactions between the analyte and the labeled antibody cause a 'hook' in the two-step sandwich immunoassay. Three different analytes and monoclonal antibodies were chosen to carefully demonstrate the effect of the analyte characteristics on this immunoassay. Two monoclonal antibodies against two different epitopes of biosynthetic human growth hormone (hGH) was the simplest model for this study. The sandwich immunoassay for hGH shows no 'hook' effect. The non-covalent dimeric form of hGH (D-hGH) possesses two repeating epitopes which is the simplest model for an analyte having a discrete number of repeating epitopes. The D-hGH assay demonstrated a 'hook' effect in the two-step sandwich immunoassay if the labeled antibody was allowed to interact with more than one epitope. In a third system multiple epitope interactions with the labeled antibody were observed using ferritin. The effect of the analyte concentration and the liquid-phase antibody have been examined to elucidate the nature of these various interactions. The cause of the 'hook' effect in the two-step sandwich immunoassay is attributed to the desorption of the bound analyte due to a conformational change after the labeled antibody interacts with several epitopes of the adsorbed analyte.